In situations where the spoil materials contain significant concentrations of soluble sulfate salts (i.e., sulfate is available simply by dissolution of sulfate minerals rather than sulfate generation by pyrite oxidation), the rise of the water table in the backfill material will result in increased sulfate and cation concentrations. As ground-water flow occurs, the soluble sulfate salts are flushed from the system and, if the initial sulfate salt content in the spoil is low, they will gradually be completely flushed out.
In some areas, surface-mine excavations have been used for disposal of fly ash, scrubber sludge and cleaning plant wastes that are buried at the bottom of or within the spoil. The wastes provide varying amounts of dissolved solids to the ground water, depending on the depth of burial, infiltration rate and occurrence, water table depth and fluctuation interval, and other factors,  in some hydrogeologic settings, burial of fly ash or scrubber sludge in the mine pits can be accomplished with little or no effect on ground-water quality, in other settings, the buried waste can be the dominant influence on chemical change in the water.
This discussion of chemical effects can be applied to all of the representative settings; however, the nature and degree to which the water quality is altered are functions of the climate and the geologic materials disturbed. Representative Setting D (Figure 4.5d) presents different conditions. Because the setting potentially has more complex ground-water interactions, generalizations are difficult and enclaves that do develop probably would be small. As shown in Figure 4.10a, re-established ground water affected by a contour mine at location 1 would flow toward the valley wall and would emerge as a spring or series of seeps, putting the contaminated water on the surface. The same would occur for a mine at location 2 if the ground-water flow was toward the valley. However, if the ground-water flow was controlled by the dipping beds, an enclave would develop down the dip, would probably flow into the coal seam, and perhaps would find its way to the other side of the mountain.
For mountaintop removal methods (Figure 4.10b), the ground water would re-establish itself and flow toward the valley and might produce contaminated water that would discharge or seep down the valley wall.
Underground Mines
Unlike surface mines that disrupt many varieties of rocks, underground mines generally penetrate coal seems and adjacent strata. The potential to produce acidity is greatest along the coal seam. During the mining phase, when the coal is exposed to the atmosphere and the mine is dewatered, oxidation processes are accelerated. Ground water draining into the mine dissolves oxidation products (which readily hydrolize in water) and produces acid,  in most cases, the chemistry of natural water can be ignored when compared to the potential ionic strength of the mine drainage that will be produced. On a short-term basis, the exposed pyrite-containing mine faces continue to oxidize and generate acidic products, in mines where rockf oxygen from the atmospherey occur within a single, surface-drainaae basin orr not mining activities will be significant remains to be determined. In some areas, reclaimed land may be less susceptible to salinization
